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PREFACE TO TWELFTH EDITION 

In the twelfth edition, as in previous revisions, an earnest effort 
has been made to incorporate all the important new discoveries 
in physiology. As new discoveries are made, reinterpretation of the 
way in which various bodily functions are carried on becomes 
necessary. Ihis has been true notably in respect to cerebral 
functioning, the account of which has been completely rewritten 
to bring it into harmony with the large amount of very important 
work on nervous conduction that has been done within the last 
few years. A chapter has been added on hormones to permit in- 
clusion of the new discoveries regarding these important sub- 
stances. The chapter on voice and speech has been incorporated 
with the chapter on the ear and hearing, experience having shown 
that voice production can be taught most conveniently in connec- 
tion with the study of the sense of hearing. At the suggestion 
of Professor R. J . Seymour of the Ohio State University, to whom 
I am deeply indebted for much helpful criticism, the section on 
histology has been revised to make it accord with modern practice, 
and the material on digestion has been rearranged in the hope of 
simplifying the teaching of the subject. Among other users of the 
book to whom I am indebted for helpful suggestions I wish to 
mention particularly Professor George D. Shafer of this University, 
who has called my attention to numerous points at which presenta- 
tion could be improved for teaching purposes. A number of new 
cuts have been introduced. Acknowledgment of the source of 
most of these is included in their respective legends, all new cuts 
which do not carry such acknowledgment are from The Elements 
of Physiology by Martin and Weymouth, Lea and Febiger, pub- 
lishers. 

E. G. M. 

Stanford University 

February, 1934 









PREFACE TO THE FIRST EDITION 

In the following pages I have endeavored to give an account of 
the structure and activities of the Human Body, which, while in- 
telligible to the general reader, shall be accurate, and sufficiently 
minute in details to meet the requirements of students who are not 
making Human Anatomy and Physiology subjects of special ad- 
vanced study. Wherever it seemed to me really profitable, hy- 
gienic topics have also been discussed, though at first glance they 
may seem less fully treated of than in many School or College 
Text-books of Physiology. Whoever will take the trouble, how- 
ever, to examine critically what passes for Hygiene in the majority 
of such cases will, I think, find that, when correct, much of it is 
platitude or truism: since there is so much that is of importance 
and interest to be said it seems hardly worth while to occupy space 
with insisting on the commonplace or obvious. 

It is hard to write a book, not designed for specialists, without 
running the risk of being accused of dogmatism, and some readers 
will, no doubt, bo inolinod to think that, in .sovor.-d instance.^, 1 have 
treated as established facts matters which are “still open to discus- 
sion. General readers and students are, however, only bewildered 
by the production of an array of observations and arguments on 
each side of every question j and, in the majority of cases, the chief 
responsibility under which the author of a text-book lies is to select 
what seem to him the best supported views, and then to state them 
simply and conci.sely : how wise the choice of a side has been in each 
case can only be determined by the discoveries of the future. 

Others will, I am inclined to think, raise the contrary objection 
that too many disputed matters have been discu.ssed: this was de- 
liberately done as the result of an experience in teaching Physi- 
ology which now extends over more than ten years. It v.'ould have 
been comparatively easy to slip over things still uncertain and 
subjects as yet uninvestigated, and to repre.sent our knowledge of 
the workings of the animal body as neatly rounded off at all its 
contours and complete in all its details — tutus, teres, et rotumlus. 
But by so doing no adequate idea of the present state of physi- 
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ological science would have been conveyed ; in many directions it is 
much farther traveled and more completely known than m others, 
and as ever, exactly the most interesting points are those which he 
on the boundary between what we know and what we hope to 
know In Gross Anatomy there are now but few points calling for 
a suspension of judsnicnt; witli respect to Microscopic Anatomy 
there are more; but a treatise on Physiology which would pass by, 
unmentioned, all things not known but sought, would convey an 
utterly unfaithful and untrue idea. Physiology has not finished 
its course. It is not cut and dried, and ready to be laid aside for 
reference like a specimen in an Herbarium, but is comparable 
rather to a living, growing plant, with some stout and useful 
branches well raised into the light, others but part grown, and 
many still represented by unfolded buds. To the teacher, more- 
over, no pupil is more discouraging than the one who thinks there 
is nothing to learn; and the boy who has “finished” Latin and 
“done” Geometry finds sometimes his counterpart in the lad who 
has “gone through” Physiology. For this unfortunate state of 
mind many Text-books are, I believe, much to blame: difficulties 
are too often ignored, or opening vistas of knowledge resolutely 
kept out of view: the forbidden religions may be, it is true, too 
rough for the young student to be guided through, or as yet path- 
less for the pioneers of thought; but the opportunity to arouse the 
receptive mental attitude apt to be produced by the recognition 
of the fact that much more still remains to be learned — to excite 
the exercise of the reasoning faculties upon disputed matters 
and, in some of the better minds, to arouse the longing to assist in 
adding to knowledge, is an inestimable advantage, not to be lightly 
thrown aside through the desire to make an elegantly symmetrical 
book. While I trust, therefore, that this volume contains all the 
more important facts at present known about the working of our 
Bodies, I as earnestly hope that it makes plain that very much is 
yet to be discovered. 

A work of the scope of tlie present volume is, of course, not the 
proper medium for the publication of novel facts; but, while the 
“Human Body,” accordingly, professes to be merely a compilation, 
the introduction of constant references to authorities would have 
been out of place. I trust, however, that it will be found through- 
out imbued w’ith the influence of my beloved master, Michael 
Fo.sler; and on various hygienic topics I have to acknowledge 
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a special indebtedness to the excellent series entitled Health 
Primers. 

The majority of the anatomical illustrations are from Henle’a 
Anatomic des Menschen, and a few from Arendt’s Schulatlas, the 
publishers of each furnishing electrotypes. A considerable num- 
ber, mainly histological, arc from Quain’s Anatomy, and a few 
figures are after Bernstein, Carpenter, Frey, Haeckel, Helmholtz 
Huxley, McKendrick, and Wundt. About thirty, chiefly diagram- 
matic, were drawn specially for the work. 

Quantities are throughout expressed first on the metric system, 
their approximate equivalents in American weights and measures 
being added in brackets. 



Baltimoke, October, 1880 . 



H. N. M. 
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CHAPTER I 



THE GENERAL STRUCTURE AND COMPOSITION 
OF THE HUMAN BODY 

Definitions. The living Human Body may be considered from 
either of two aspects. Its structure may be especially examined, 
and the forms, connections and mode of growth of its parts be 
studied, as also the resemblances or differences in such respects 
which appear when it is compared with other animal bodies. Or 
the living Body may be more especially studied as an organism 
presenting definite properties and performing certain actions; and 
then its parts will be investigated with a view to discovering what 
duty, if any, each fulfills. The former group of studies constitutes 
the science of Anatomy, and in so far as it deals with the Human 
Body alone, of Human Anatomy; while the latter, the science 
concerned with the uses — or in technical language i\iQ Junctions — 
of each part is known as Physiology. Closely connected with 
physiology is the science of Hygiene, which is concerned with the 
conditions which are favorable to the healthy action of the various 
parts of the Body; while the activities and structure of the diseased 
Body form the subject matter of the science of Pathology. 

Tissues and Organs. Histology. Examined merely from the 
outside our Bodies present a considerable complexity of structure. 
We easily recognize distinct parts as head, neck, trunk and limbs; 
and in these again smaller constituent parts, as eyes, nose, ears, 
mouth; arm, forearm, hand; thigh, leg and foot. We can, with 
such an external examination, go even further and recognize dif- 
ferent materials as entering into the formation of the larger parts. 
Skin, hair, nails and teeth are obviously different substances; 
simple examination by pressure proves that internally there are 
harder and softer solid parts; while the blood that flows from a 
cut finger shows that liquid constituents also exist in the Body. 
The conception of complexity which may be thus arrived at from 
external observation of the living, is greatly extended by dissec- 
tion of the dead Body, which makes manifest that it consists of a 
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